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..2,600,548 
Lester . LHme, Providence, R. L, ssior fo 
êbPvàti 6f:R°de land ................  
The present inçeçion relates to im0vements es .are provided foi effecting a slight-angular 
t jS a .priaçipài ïçc  e he inton fo pro- slide of th ahë6 bresfiihgl] Va 
per]heal grlading uraCes .of a sàoder ]d: slï iin"o .ajUstC. :f :the:lëpe of 
 meter ..nfi .hÇd:ë .hdïg '.urfèS oï  ê:dméter  hdshouldd=.ifidg su, races 
x,heéi for :the C  0f iherësPë,he aiameer sate fo gn:5s iSfi:a ët m të ech- 
sitions of.çhe wheel :nd:tg" dèiéS::hiel 2 Wih 'hë 5&ê noted and cher objets 
cacy required, the Size 0f the included angle tures f:he-ïni6ffSohit-:àls n the dewices, 
between the grinding aces ...... Cobiai5 d rdèent :f 
on, . Coss slide, ad a rotary gnng .wheel 0 açsfe invention; g. 2 is a fraary 
spindle hàig ïs 'is :of 'btatibn  àn ,angle mw -in -f.ron eléçtio :tke On:the li.e,2 of 
The uiDg .aPpus provided in accordance 35 gCnÂ tb:çhë.wok.h t0.e:Krinng.eel 
with he inenioh, '6oiPisëi : a-trfiï device su6i%ïhg  Crois .giflé 6f=hW:machme:g. :,3 ïs 
vhich i modntëddt the 6h de oï 'ie griaa-  OEë@:i:h f-Hg.sie 61evàtibn 6f,the 
for .ùïng .te mê&ëPhëra glinding - d soder mding-:machine simir 
face ..o£ thë .Wfiëêï: :ed   :ehona truihgaeice 40 h0-ïh.tgi: % Cept :that th -ggin ..hel 
wch is:mouhèdt £ egidëoï.thê grïhding -is :iS ët gt.a .30 aëeë ,hgte ,fom'.the.aS  of 
wheel 0r .tZUi .he:ïde" ning urface r0atibff 0f-e-w0 .àd :at  a 0 degree .aale 
cau,e .the tr.ng o t :hëïeach 0fihè i- 45 deiee i,5 idé af the :rear(fde.of he 
amète"and £ofii.hè/ihdih urïaces ai :he m.W.hêel .0r ,he tumg .of:tHë shor 
cohtrfiii5ïï an8 i:ëméd'f hf.he machinë t£r- iew n.gide,elêvati0n aen, the e 
incluoEng .the .truing deM[ces-is sùch that ihe f-ig. 4, ,illutbtg Parcly:hé 
Plane .o o¢men.f-bf ih =trin tl wih re- 50 çice :fof,tving .-h6,6d.r :grmoEng sfCe 
bilty_6f error in the fièraiohof the tre- trin fl.iffden.tIy .oeU .6o 'oï .he 
grinding .w.heel .a-xis &[th éti6h ; 
Frer in accordance with the vention,  ï-ikmeer.a-.ShbUid6i $iïih £:tr.u' 
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3 
ing devices; Fig. 6 illustrating a gnding wheet 
having its axis set ata 45 degree angle for the 
grinding of a shoulder when the inctuded angle 
is exactly 90 degrees, this being the arrangement 
shown in greater detail in Fig. 1; Fig. 7 being 
similar to Fig. 6, but with the grinding wheel 
axis tflted slightly fo produce a slightty less than 
90 degree included angle between the inclined 
grinding surfaces; Fig. 8 being similar fo Fig. 6, 
but with the grinding wheel axis tilted slightty 0 
in the opposite direction to produce a slightly 
greater than 90 degree included angle between 
the inctined grinding surïaces; Fig. 9 fllustrating 
a grinding wheel having its rotational axis set 
ai a 30 degree angle from the axis of rotation of ], 
the work, and with the truing devices arranged 
to produce an included angle of 120 degrees be- 
tween the inctined grinding surfaces; and Fig. 
10 illustrating a grinding wheel with ifs axis of 
rotation set at 0 degrees from the axis of rota- fiO 
tion of the work, and with the truing devices ar- 
ranged to produce a 90 degree included angle 
between the inclined grinding surfaces. 
Referring fo the drawings, the fltustrated ma- 
chine comprises a base generally indicated at |0, 5 
a transversely movable stide support |2 which 
carries on a swivel mounting (not shown) a work 
table 13 having .thereon a headstock |4 and a 
footstock |6, a grinding wheel support in the 
form of a cross slide | 8 adapted for movement at 30 
right angles to the woïk table 18, and a grinding 
wheel 20 having its axis of rotation set af an 
angle fo the plane of movement of the work. The 
vork table is movabty supported on a stideway 
comprising a V-shaped way 22 and a fiat way 24, 35 
translatory movement being imparted fo the table 
by means of feed cormeGtions which may be of 
ordirmry description including a c]inder and a 
piston on a piston rod generally indicated at 26. 
The cross slide | 8 is supported for sliding move- 40 
ment on a way generally indicated at 30, and 
is adapted to be moved toward and away from 
the work through connections which inctude a 
cross feed screw 32, a nut formed in a depending 
lug $4 on the cross stide | 8 and a hand wheel 3S 45 
af the front of the m.achine. The grinding wheel 
2{} is mounted on a spindle 4{1 which carries at its 
other end a pulley 42 connected through belts 44 
and a pulley  fo be driven from an electric mo- 
tor 48. 50 
In accordance with a feature of the invention, 
the grinding whiil assembly above described, is 
supported on the cross slide | in a manner .o 
permit of a slight angular adjustment of the 
grinding wheel with relation to the truing de- 55 
vices of the machine hiriinaïter to be described. 
To this end, a swivelling wheel spindle support- 
ing plate 2 is mounted o turn about a svivel 
 on the cross slide 8, and is formed with an 
upwardly extending standard 6 which provides 60 
a bearing for the grinding wheel spindle 40 and 
with a supporting bracket  to which is secured 
the spindle motor 8. In the embodiment of the 
invention shown in Fig.  of the drawings, in 
which the grinding wheel spindle is set ai ap- 65 
proximately a 45 degree angle fo the work, a 
mechanism for adjusting the angular position of 
the support 52 and the grinding wheel 2{} is pro- 
vided, which comprises an adjusting worm 60 and 
worm supporting shaft 62 which is mounted af 70 
the rear of the cross slide |8 in lugs 6, 66. The 
worm 60 engages the teeth of a worm gear seg- 
ment 68 formed in the rear end of the swivel sup- 

4 
slide | 8 by means of a series of clamping machine 
screws 0, 2, 4, 6 and 8, which extend through 
slots in the swivel support 52, and are screw- 
threaded into the face of the cross slide | 8. The 
5 slots reïerred to, are disposed ch'cumïerentially 
of the swivel 54 and permit the swivel support 52 
and grinding wheel 20 to be adjusted angularly in 
each dh'ection by a smatl amount approximating 
three degrees with relation fo the cross slide 18. 
In the embodiment shown in Figs. 1, 2 and 3 oï 
the drawings, the grinding wheel spindle 40 and 
grinding wheel 20 are set with the rotational axis 
at a 45 degree angle with the work, and the grind- 
ing wheel is formed vith two inclined surfaces 
including a diameter grinding surface 80 for 
grinding the peripheral surface of the work along 
the axis thereof, and a shoulder grinding sur- 
face 82 disposed at a 90 degree angle with rela- 
tion fo the diameter grinding surface 0. A 
truing device which may be of ordinary descrip- 
tion, is provided for truing the diameter grinding 
surface 0{}, said device comprising generally a 
support 4 which is adapted fo be mounted on 
the work table 3, and a truing tool . In ac- 
cordance with the invention, a separate truing 
device is provided for ting the shoulder grind- 
ing surface 82, comprising a bracket 08 which is 
adapted to be mounted on the work table , and 
carries thereon a truing tool support 0 and a 
truing tool 02 adapted for engagement with .the 
shoulder grinding surface 82 of the grinding 
wheel at the rear side of the wheel. As best 
shown in Figs. 1 and 2, the tool support 90 is 
mounted for adjustment on a guideway  formed 
on the support 88 at a 45 degree angle .to the axis 
of rotation of the work, so that the truing tool 
may be adjusted along a line extending radially 
of the grinding wheel. An adjusting screw 9 
having a knurled head 98 screw-threaded fo the 
tool suppor-t 90 and supported against axial move- 
ment in a bearing 100 at the end of guidevay 9 
provides a convenient means of adjustment of 
truing foot 92. 
The operation oï the truing pparatus above 
described, and particularly fllustrated in Figs. 1 
.to 3 of the drawings, may be briefly described as 
ïollows: The truing device comprising truing 
tool 86 for truing the diameter grinding surface 
of the wheel, and .the shoulder truing device com- 
prising truing tool 92 ïor truing the shoulder 
grinding surface, are located in heir adjusted 
.position preparatory for the truing operation 
,which is performed whfle the grinding wheel is 
running by effecting a translatory movement of 
.the stiding support |2 and work table 13 ihereon 
to the right, so .that the truing toots 88 and 92 
respectlvety, are caused to engage with and true 
OEhe respective diameter and shoulder grinding 
surfaces. In order that these surïaces, and more 
particularly the shoulder grinding surface 82 may 
be trued fo precisely the desired angle, an adjust- 
ment or correction may be ruade in the angular 
position of the swivel support 52 and grinding 
wheel 2{1 mounted thereon by loosening clamping 
screws 0 fo 8 inclusive, and thereaïer by rotat- 
ing the worm shaft 6- and worm 60. Diagram- 
maic Fgures 6 fo 8 inclusive of the drawings, 
indicate the manner in which this correction is 
ruade. Fig. 6 fltustrates a trfing operation OEder 
conditions in which the grinding wheel spindle 
40 is set af exactly a 45 degree angle to .the plane 
of movement of the work support, and in which 
=the included angle between the diameter and 

port 52. The swivel support 2 is rigidly secured shoulder grinding surfaces is exactly 90 degrees. 
in adjusted position with relation to the cross 75 In the event that inspection of work previously 
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eompleted on .the machine, indicates tkat the 
grinding surface should be trued fo a slight]y 
smaller inciuded angle, the swivel support 52 and 
grinding wheel assembly thereon may be svung 
slightly in a counterclockwise direction through a 
small angle. In the drawings, an adjustment of 
.three degrees is indicated, and in which the 
grinding wheel spindie 45 is set from a 45 to. a 
48 degree angle with relation fo the plane of 
movement of the work. Under these conditions 10 
he diameter grinding surface 85 will bi .trued in 
the normal manner to a plane p.arallel 
direction of movement o.f the work supp.or%, while 
the surface 82 wi]i be trued fo a less than 90 
degree angle with the diameter grinding surface 
85. Simitariy, if the desirability of a greater 
than 90 degree included anle is indicated, ad- 
justment of the grinding wheel assembly includ- 
ing the swivel support 5- and grinding wheel 
may be effected in a clockwise direction, so 
the grinding wheel spindie axis is set from 45 
42 .degrees with relation te the ,plane of more- 
ment of the work support. The diamiter grind- 
ing surface 80 is again trued .fo a plane which 
paraltel fo the direction ,of movement of the work 
support, whfle the shoulder grinding surface 
is trued fo a greater than 90 degree angle with 
the shoulder grinding surface 82. Whi]e in the 
drawings, a range of adjustment of three degrees 
in each direction is indicated, it will be under- 
stood that any range of adjustment larger or 
sma]ler .than that indicated may be emp]oyed if 
so desired. 
Figs. 4 and 5 of the drawings, il]ustrate a modi- 
fied form .of truing apparatus em, bodying the 
several features of the invention, which is 
adapted for the truing of a shou]der grinding 
whee] having the axis of rotation of .the wheel 
set ata S0 degree .angle from .the plane of trans- 
verse movement of the work. In this form of 
OEhe invention, the grinding wheel assembly 
c]uding a grinding whee] ||5, a grinding whee] 
spindle ||, pul]eys ||4 and ||5, belts ||8 and 
motor |2}, are carried in a swivel support |22 
with th spind]e and grinding wheel set af a 
.degree angle from the plane of movement of the 
cross s]ide |$, and .af a S0 degree angle from the 
plane of movement of the s]ide support |2 and 
work table |. Angular adjustment of the posi- 
tion of the swive] support |2- and of the grinding 0 
whee] assemb]y thereon is obtained by means of 
a worm shaft |24 mounted at the forward end 
of the cross slide |$ in lugs |2, |8, and a worm 
|$ which engages with a worm gear segment 
|$2 cut in the forward end of the swivel support 
|2-. In the embodiment of the invention i]lus- 
trated in Figs. 4 and 5, the swive] support |22 is 
rigidly c]amped in adjusted position by means of 
a number of clamping screws designated af 
|, |, |9 and |42 which extend through slots 
formed in the swivel support |22, and are screw- 
threaded into the cross slide | $. 
The truing devices provided for this form 
the invention, comprise the truing too] $ carried 
on ifs bracket 84 on the work table |$ or the 
truin of the diameter grinding surface indicated 
 af |44 of the grinding vheel | |5. The mechanism 
provided for this form of the inventiom for truing 
the shou]der grinding surface of the wheel desig- 
nated at |45, comprises a truing tool |4 which is 
supported and arranged ïor engagement with a 
portion of the grinding wheel diametrica]]y oppo- 
sit that engaged by the dianeter surface truing 
too] $8. The truing ooi |4 is mounted in a 
ho]der |45 adjustab]y supported in a housing |55 

which is in turn mounted for sliding movement 
on ways 15.2 on a bracket 164 fixed te a transverse 
abutment |5 on the cross slide |8. The holder 
,|4 is shifted radially toward the grinding wheel 
by means ,of a positioning screw |58 connected 
ai ifs rear end by bevel gears |5 with a vertical 
shaft |$2 which is in turn connected .through 
bevel gears 164 with a horizontal ctuating shaft 
|. At its forward end the shaft | is formed 
with a hand wheel |55. For moving £he tool 
ho]der |48 across the face .of the grinding whee], 
driving oonnections are provided in the fo.rm of 
a driving screw |5 which is screw-threaded into 
.the base of the housing | 5{} and supported against 
axial movement to turn in a ;bearing provided in 
an upward]y extending mange |2 of bracket |54. 
The screw |5 is driven by means of an e]ectric 
motor | through connections which comprise a 
belt | which passes around a pulley |$ driven 
20 from the mo.tor |4 and around a pulley |${} car- 
ried on the screw shaft |$. Control of the motor 
|4 fo cause.the diamond too] holder |4 fo dress 
the shouldered surface of.the grinding wheel may 
be effected by any suitable electric circuit to the 
25 motor | 4 as, for example, one which is responsive 
fo switches on Panel |84 (Fig. 4) with separate 
contro] buttons marked respective]y "Stop," 
"Start" and "leverse." The operation of truing 
the shov_lder grinding surface of grinding wheel 
30 | | 0 is readfly perforrned either during the opera- 
tion oï truing the diameter grinding surface or 
independently thereof. 
ne relationship of the grinding wheel | |{} and 
the two truing tools 85 and |48 for the truing of 
the diameter grinding surface |44 and shoulder 
grinding surface |45 of the grinding wheel || 
set at a 30 degree angle from the work in accord- 
ance with the disclosure of Figs. 4 and 5, is par- 
ticularly illustrated in diagrammatic forrn in Fig. 
10. From an inspection of Fig. 10, it will be 
preciated that in order fo obtain a 90 degree 
cluded angle of the grinding surfaces |44 and 
|45, the truing tool |4 must more in  plane 
which is inclined 60 degrees fo the axis of rotation 
of the wheel ||{} and 30 degrees frorn the plane 
of movement of the slide support |2 and work 
table 3. A maximum rigidity of the supporting 
slide for the shoulder truing tool |4 is obtained 
by mounting the shoulder truing device directly 
upon the cross feed slide |$ which also carries 
the grinding wheel assembty. A truing device of 
the general type fllustrated in Figs. 4 and 5, for 
the truing of the shoulder grinding surface of 
the wheel |0 is oî general apilication and is 
capable of use in the manner herein described 
for any angular setting of the grinding wheel and 
grinding whee] spind]e with relation to the cross 
feed s!ide and work support, and for the truing 
of relatively inclined diameter and shou!der 
grinding surfaces of whatever included angle. ïn 
.the event that a truing device of this general type 
s employed for the truing of a shoulder grinding 
surface of a wheel set at a 45 degree angle as 
shown in Figs. 1 and 3, the tool support slide 
will thon be supported on ways fo move in a plane 
parallel to that of the work support. Any inac- 
curacy which might be round to exist in the an- 
gular relation of the machined supporting ways 
for the work table and the shouldered truing tool 
support is quickly and easily compensated for 
by a compensatory adjustment in the angular 
position of the swivel support |2 and the grind- 
ing wheel assembly mounted thereon. 
Diagrammatic Fig. 9 of the drawings illustrates 
stfll another form.of the shoulder grinding wheel 
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in which the Wheel is set ata 30 degree angle 
from the plane of movement of the work support, 
and in which the shoulder surface truing tool 
and the diameter surface truing tool are main- 
tained in parallel relation, fo produce an included 5 
angle of 120 degrees between these surfaces. As 
in the instances previously discussed, an adjust- 
ment of the included angle to the most exacting 
standard is readily obtained by an appropriate 
angular adjustment of the grinding wheel as- 10 
sembly with its swivel support upon the cross 
slide I$. 
While an illustrative form of the invention has 
been described in considerable detaiI, it will be 
understood that numerous changes in the con- 15 
struction and arrangement of the several parts 
and in the general application of the invention 
maF be made, without departing from ifs prin- 
ciples and scope. The terres and expressions used 
herein have been employed as terres of descrip- 20 
tion and not limitation. 
l/'hat is claimed is: 
1. in a grinding machine having a work sup- 
port and a grinding wheel carriage supported on 
the machine for relative cross and transtatory 25 
movement on tt]e machine, rotary work support- 
ing means on the work support, a spindle support 
mounted swivel!y on the grinding wheeI carriage 
ai right angles to the directions of said cross and 
translatory movement, a grinding wheel spindte 30 
mounted on said swivel support, and a grinding 
wheel mounted on the spindle having relatively 
inc!ined abrading surfaces foi" work periphery 
and shoulder grinding, the combination of a tru- 
ing attachment for truing said relatively inclined 3.5 
abrading surfaces fo a predetermined included 
angle ai a single setting of the grinding wheel 
and truing attachment, which comprises a work 
periphery truing tool mounted on the machine 
foi" movement in said translatory path and posi- 40 
tioned fol" movement across said work periphery 
abrading surface in truing engagement there- 
with, a shoulder truing tool mounted in the ma- 
chine te move in a linear path angularly related 
to said translatory path and positioned foi" move- 45 
ment across the work shoulder abrading surface 
in tïuing engagement therewith at the opposite 
side of the spindle from the work periphery 
truing tool, said shoulder truing tool being fur- 
ther supported from the machine for shifting 50 
movement transversely of said path against the 
shoulder abrading surface of the wheel, and 
means securin the swivel spindle support to 
the carriage in a position of fine angu!ar adjust- 
ment fo determine the included angle between 55 
the periphery and shoulder abrading surfaces. 
2. In a grindin machine having a work sup- 
pot and a grinding wheel carriage supported on 
the machine for relative cross and translatorF 
movement on the machine, rotary work support- 60 
ing means on the work support, a spindle support 
mounted swivelly on the grinding wheel carriage 
at right angles to the directions of said cross and 
tïanslatory movement, a grinding wheel spindle 
mounted on said swivel support, and a grinding 65 
wheel mounted on the spindle having relatively 
inclined abrading surfaces for work peripherF 
and shoulder grinding, the combination of a tru- 
ing attachment for truing said relatively inclined 
abrading surfaces to a predetermined included 70 
angle ata single setting of the grinding wheel 
and truing attachment, which comprises a work 
periphery truing tool mounted on the work sup- 
port foi" movement in said translatory path or 
truing said work periphery abrading surface, a | 

8 
shoulder truing too1 support mounted in the ma- 
chine to move in a linear path angularly related 
fo said translatory path across the work shoulder 
abrading surface ai the opposite side of the 
spindle from the work periphery truing tooI, said 
shoulder truing tool support being further sup- 
ported from the machine foi" shifting movement 
transversely of said path against the shoulder 
abrading surface of the wheel, a shoulder truing 
tool mounted on said shoulder truing tool sup- 
port, and means securing the swivel spindle sup- 
port to the carriage in a position of fine angular 
adjustment to determine the included angle be- 
tween the periphery and shoulder abrading sur- 
faces. 
3. In a grinding machine having a work sup- 
port and a grinding wheel carriage supported 
on the machine for relative cross and translatory 
movement, rotary work supporting means on the 
work support turning on an axis extending in 
the direction of said translatory movement, a 
spindle support mounted swivelly on the grind- 
ing wheeI carriage ai a right angle to the dh'ec- 
tions of said cros and translatory movements, a 
grinding wheel spindle mounted on said swivel 
support, a grinding wheeI mounted on the spin- 
dle having relatively inclined abrading surfaces 
for work periphery and shoulder grinding, the 
combination of a truing attachment foi" truing 
said relatively inclined abrading surfaces to a 
predetermined inc!uded angle ata single setting 
of the grinding wheel and truing attachment, 
which comprises a work periphery truing tooI 
mounted on the work support foi" movement in 
said translatory path for truing said work peri- 
phery abrading surface, a shoulder truing tool 
mounted on the work support ai the opposite side 
of the spindle from the work periphery truing 
tool to move in said translatory path across 
the shoulder abrading surface, said shoulder 
truing tooI being further supported on the work 
support te move transversely of said translatory 
path foi" adjustment of the shoulder truing tool 
against the shoulder abrading surface of the 
wheel, and means securing the swivel spindle sup- 
port fo the carriage in a position of fine angular 
adjustment te determine the included angle be- 
tween the periphery and shoulder abrading sui'- 
faces. 
4. In a g-inding machine having a work sup- 
port mounted for translatory movements in the 
machine, a rotary work supporting means on 
the work support turning on an axis extending in 
the direction of said translatory movement, a 
grinding wheel carriage mounted on the machine 
foi" cross feeding movement toward the work sup- 
port, a spindle support mounted swivelly on the 
grinding wheel carriage on an axis at right angles 
fo the carriage, a grinding wheel spindle on the 
swivel support, a grinding wheel on the spindle 
having relatively inclined work periphery and 
shoulder abrading surfaces, the combination of 
a work periphery truing tooI mounted on the 
work support foi" movement in said translatory 
patl foi" truing sa.id work periphery abrading 
surface, a shou!der truing tooI support mounted 
on the work support ai the opposite side of the 
spindle from the periphery truing tool, a shoul- 
der truing tool mounted on said shoulder truing 
tool support fo move with the work support in 
said translatory path across the shoulder abrad- 
ing surface, a guideway on the work support 
on which the shoulder truing tooI support is 
adjustable along a path directed radially toward 
the axis of the grinding wheel spindle, actuating 
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means connected between the work support and 
shoulder truing tool support for moving the 
shoulder truing tool against the Shoulder abrad- 
ing surface of the wheel, and means securing the 
swivel support to the carriage in a position of fine 
angular adjustment fo determine the included 
angle between the periphery and shoulder abrad- 
ing surfaces. 
 5. In a grinding machine having a work sup- 
port, rotary work supporting means on the work 
support, and a grinding wheel assembly irïclud- 
ing a grinding wheel carriage on the machine, 
a spindle support mounted swivelly on the grind- 
ing wheel carriage af right angles to the carriage, 
a grinding wheel spindle mounted on said swivel 
support, and a grinding wheel on the spindle 
having two relativelyinclined work periphery and 
shoulder abrading surfaces, said work support 
and grinding wheel carriage being mounted on 
the machine for relative cross and translatory 
movements, the combination of a dressirg 
tachment for dressing said relatively inclined 
abrading surfaces on the grinding wheel to the 
desired angles ai a single setting which comprises 
a truing device mounted on the work support 
at the work engaging side of the grinding 
wheel spindle includ_ing a work periphery truing 
tool carried on the work support and movable 
relatively fo the grinding wheel in a fixed path 
following the direction of said translatory more- 
ment for truing said work diameter abradin 
surface, a second truing device comprising a 
shoulder truing tool, a shoulder support on which 
said shoulder tool is mounted on the carriage 
movable in a fixed path for truing engagement 
with the other of said abrading surfaces at the 
opposite side of the grinding wheel from the work 
periphery truing tool, actuating means connect- 
ed with said shoulder tool support to more said 
shoulder tool support and shoulder truing tool 
in said path, and fine gauge adjusting means 
controlling the angular position of the swiveling 
spindle support and grinding wheel spindle on 
the carriage. 
6. In a grinding machine having a work sup- 
port and a grinding wheel carriage supported 
on the machine for relative cross and translatory 
movement, rotary work supportlng means on the 
work support turning on an axis extending in 
the direction of said translatory movement, a 
grinding wheel having relatively inclined work 
periphery and shoulder abrading surfaces, a 
grinding wheel spindle on which the grinding 
wheel is mounted, and a spindle support on the 
carriage on which the wheel spindle is supported 
for swiveling adjustment with relation to the 
directions of said cross and translatory more- 
ment, the combination of a dxessing attachment 
for dressing the relatively inclined work periph- 
ery and shoulder abrading surfaces of said grind- 
ing wheel which comprises a work periphery 
abrading surface truing device on the work sup- 
port ai the work engaging side of the grinding 
wheel spindle including a truing tool responsive 
fo the relative translatory movement of the work 
support and carriage for truing said work periph- 
ery abrading surface, a shoulder abrading surface 
truing device disposed at the opposite side of the 
grindini wheel spindle from the periçhery abrad- 
ing surface truing device comprising a shoulder 
truing tool support mounted in the machine for 
movemeu in a path of predetermined fixed di- 
rection, and a shoulder abrading surface truing 
tool mounted on the tool support for movement 
in said fixed path across said shoulder abrading 

surface, and adjusting means controlling the 
swivel position of the swivel support and grinding 
wheel to vary the included angle between said 
relatively inclined work periphery and shoulder 
5 abrading surfaces. 
7. In a grinding machine having a work sup- 
port mounted in the machine for translatery 
movement, rotary work supporting means on the 
work support turning on a horizontal axis, and 
fO a grinding wheel assembly including a grinding 
wheel carriage mounted in the machine for cross 
feeding movement, a spindle support mounted 
swivelly on the grinding wheel carriage on a ver- 
tical axis, a grfl]ding wheel spindle mounted on 
15 said swivel support to turn on a horizontal axis 
set at approximately a 45 ° angle to the direction 
of said translatory movement, and a grinding 
wheel on the spindle having relatively inclined 
work periphery and shoulder abrading surfaces, 
2i} the combination of a work periphery surface fa'u- 
ing device comprising a work periphery abrading 
surface truing tool, and means supporting said 
tool on the work support at the work engaging 
side of the grinding wheel spindle, a shoulder 
25 surface truing device comprising a shoulder tru- 
ing tool support mounted on the work support, 
and a shoulder abrading surface ting tool 
mounted on the said shoulder truing tool support 
engaging a portion of the shoulder abrading sur- 
3i} face of the gïinding wheel at the opposite side 
of the grinding wheel spindle from the work 
riphery abrading surface truing tool, and adjust- 
ing means controlling the angular position of the 
swiveling support and grinding wheel spindle on 
35 the grinding whee! carriage fo vary the included 
angle of said relatively inclined abrading sur- 
faces. 
8. In a grinding machine having a work sup- 
port mounted in the machine for translatory 
40 movement, rotary work supporting means on the 
work support, and a grinding wheel assembly 
cluding a grinding wheel carriage mounted in the 
machine for cross feeding movement, a spindle 
support mounted swivelly on the grinding wheel 
carriage on an axis at right angles to, the car- 
45 riage, a grinding wheel spindle mounted on said 
support, and a grinding wheel mounted on the 
spindle having re!atively inclined work periphery 
and shoulder abrading surfaces, the combination 
of a truing device comprising a work periphery 
50 abrading surface truing tool mounted on the 
work support and engaging a portion of the work 
periphery abrading surface of the wheel ai the 
work engaging side of the grinding wheel spindle 
and acting totrue said work periphery abrading 
55 surface, a shoulder abrading surface truing de- 
vice disposed at the opposite side of the wheel 
spindle from the first mentioned truing device 
comprising a shoulder abrading surface truing 
tool, a shoulder truina tool support slidably 
60 supported on the grinding wheel carriage for 
movement along a fied path a.ngularly related 
to the direction of said translatory movement of 
the work support, an electric motor, and driving 
connections from the motor to more said slidable 
5 support and truing tool across the shoulder abrad- 
ing surface, and adjusting means controlling the 
angu!ar position of the spindle support on the 
carriage to vary the included angle of said work 
periphery and shoulder abrading surfaces. 
ïO 9. In a grinding machine a Combination in ac- 
cordance with claire 8 in which the shou!der tru- 
ing device comprises a guideway on the spindle 
carriage, a shoulder truing tool supported on the 
guideway for movement along the line of more- 
75 men followed by the truing tool across the shoul- 



2,600,548 

11 
der abrading surface, and a-tool holder movably 
supported on the shoulder truing tool support for 
adjustuient in a direction perpendicularly toward 
and away from the grinding wheel axis, and actu- 
ating means on the machine connected with the 
work truing shoulder support operable fo move 
the shoulder truing teol support in the guideway 
for truing said shoulder abrading surface. 
10. In a grinding machine having a work sup- 
port supported for translatery movement, rotary 
work supporting means on the work support 
turning on an axis extendin in the direction 
of said translatory movement, and a grinding 
wheel asseuibly including a grinding wheel car- 
riage supported on the uiachine for cross feed- 
ing uioveulent toward the work support, a spin- 
dle support ulounted swivelly on the grinding 
wheeI carriage on an axis aL right angles to the 
carriage, a grinding wheel spindle ulounted on 
said support, said spindle being disposed on the 
carriage with its axis at approximately a 30 ° 
angle from the direction of said translatory move- 
uient, and a grinding wheel having relatively in- 
clined work periphery and shoulder abrading sur- 
faces, the couibination of a work perphery abrad- 
ing surface truing device couiprising a work pe- 
riphery abrading surface truing tool uiounted on 
the work support, a shoulder abrading surface 
truing device disposed at the opposite side of 
the grindlng wheel splndle from said work 
riphery abrading surface truing device couipris- 
ing a shoulder abrading surface truing tool, a 

12 
support on which said shoulder surface truing 
tool is mounted, and a guideway on the grinding 
wheel carriage on which the shoulder truing tool 
support is movable to true said shoulder abrad- 
5 ing surface af a 90 ° included angle with relation 
to the work periphery abrading surface of the 
wheeI, actuating means on the machine connect- 
ed with the tool support operable to move said 
teol support on ite guideway, and adjusting means 
10 controIling the angular position of the wheeI spin- 
dle support on the carriage to vary the included 
angle of said trued work perphery and shoulder 
grinding surfaces 
LESTER J. LALIME. 
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